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EXECUTIVE SUMMARY

This report provides a detailed description and discussion regarding the Central
Area of the Wells G & H Site (Site) which is located within the Aberjona River water-
shed (Record of Decision (ROD), EPA, 1989). The Aberjona River watershed is located
north of Boston, Massachusetts. About 7 square miles of the watershed are located
upstream of the southern boundary of the Wells G & H Site. In the early 1800s, with
the construction of the Middlesex Canal, industrialization of the watershed began. After
almost two centuries of industrialization and urbanization, the watershed has evolved into
a densely developed suburb of Boston. The report describes a conceptual model of this

highly industrialized urban watershed including a description of:

. the hydrogeologic conditions which affect ground-water flow and

chemical transport within the Central Area,

. the interaction of the Aberjona River and the Central Area

Aquifer, and

° the nature and extent of contamination in the Central Area in-

cluding past, present, and likely future sources of contamination.

The interpretations and conclusions contained within this report are based on a
substantial information base developed over years of site investigations and studies
including data collected as part of this investigation. This investigation was undertaken
by Beatrice Company (Beatrice), UniFirst Corporation (UniFirst), and W. R. Grace &
Co. - Conn. (Grace) pursuant to the Consent Decree (Decree) between Beatrice,
UniFirst, Grace, New England Plastics (NEP), U.S. Environmental Protection Agency
(EPA), Massachusetts Department of Environmental Protection (DEP), and other parties.
Since January 1992, Beatrice, UniFirst, and Grace have continued the RD/RA activities

at their respective properties. In addition, they have initiated independent as well as

ES-1
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coordinated data collection activities on both sides of the Aberjona River. As part of the
Central Area Phase 1A investigations, 188 monitoring wells were installed, 728 ground-
water and surface water samples were collected, and 492 ground-water level
measurements were made. There have also been concurrent studies of the Aberjona
River watershed by researchers at MIT. The level of investigation done and amount of
information available regarding the Central Area of the Wells G & H Site make it one

of the most, if not the most, extensively studied Superfund Sites in the United States.

The Phase 1A studies have confirmed the conceptual model which had been
described in earlier studies. The Wells G & H Site is a portion of a large, intensely
urbanized watershed which is inhabited by more than 50,000 people and has been
industrialized for almost two centuries. The Central Area Aquifer comprises a smaller
portion of this dynamic regional hydrologic system. It exists under unconfined water
table conditions, is hydraulically connected to the Aberjona River, and thus is vulnerable
to the wide variety of contaminants and contaminant sources within the Aberjona River
watershed. All runoff from the approximately seven square mile Aberjona River
drainage basin north of the Salem Street bridge, including the Industri-Plex Superfund
Site and the industries, former dumps, and landfills located adjacent to the East Drainage
Ditch (Ecology and Environment [E&E], 1982), flows through the Central Area. In
addition, ground water which originates within the watershed north of the Salem Street
bridge flows toward and through the Central Area Aquifer. Consequently, there is a
continuous flow of surface water and ground water from the seven square mile portion

of the urbanized Aberjona River watershed through the Central Area.

The hydraulic connection between the Central Area Aquifer and the Aberjona
River has previously resulted in the induced infiltration of contaminated Aberjona River
surface water into the underlying Central Area Aquifer in response to pumping. Under
current hydraulic conditions, with no ground-water pumping from within the Central
Area Aquifer, there is a natural ground-water discharge from the Central Area Aquifer

to the Aberjona River and associated wetlands. This discharge, which has been

ES-2 Geolrans,inc.




P determined during one three month period to be about 450 gallons per minute, effectively
N results in a natural extraction, or natural flushing, of contaminated ground water from

the Central Area Aquifer.

Ground-water analyses in the Central Area show exceedances of drinking water
standards and guidelines for a variety of chemicals and compounds including inorganic
and organic compounds such as arsenic, beryllium, chromium, cadmium, lead, nitrate,
benzene, toluene, tetrachloroethene, trichloroethene, and vinyl chloride. These
exceedances are pervasive both areally and vertically within the Central Area ground
water. The many studies that have been performed have identified multiple sources that
contribute contamination to the Central Area. These sources include releases from waste
disposal facilities and leaky underground fuel tanks and more widely dispersed releases,
such as highway runoff, fertilizer, pesticide and de-icing salt application, and leaky
sewers as well as sudden localized releases resulting from leaks or spills and midnight
dumping. The numerous contamination sources and historic changes in hydrologic
conditions within the Central Area have resulted in widespread distribution of the many
types of contaminants, such that it is not possible to define or map individual contaminant
plumes for any significant distance. Figure ES-1 illustrates the monitoring well locations
where maximum contaminant levels (MCLs) or Massachusetts Secondary MCLs
(SMCLs), or Massachusetts Office of Research and Standards Guidelines (ORSGs) have
been equaled or exceeded for one or more contaminants. In addition, almost every
investigation which has been undertaken to date has shown indications of the presence
of previously undetected additional contamination sources. Even if all existing
contamination sources within the Central Area could be located and controlled, current
land-use activities within the Aberjona River watershed and Wells G & H Site almost

guarantee that there will be new additional contamination releases in the future.
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The Central Area information base is sufficient to conclude that the ROD object-
ive to restore the Central Area Aquifer to drinking water quality (EPA, 1989, p. 35) is
technically impracticable and that additional investigations and evaluations directed

toward that objective are not warranted.
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1 INTRODUCTION

1.1 PURPOSE AND ORGANIZATION OF REPORT

The Wells G & H Site Central Area Remedial Investigation Phase 1A Report
presents a comprehensive evaluation of information relevant to understanding the hydro-
logic and chemical characteristics of the Central Area. The information which has been
evaluated includes hydrogeologic data relevant to understanding the physical framework
which controls ground-water flow and chemical transport toward and within the Central
Area, and which would permit evaluation of the potential usefulness of remedial action;
ground-water quality data which provide information regarding the nature, extent,
mobility, persistence, and sources of ground-water contamination; and topical reports and
evaluations which describe past, present, and likely future sources of ground-water

contamination to the Central Area.

The Phase 1A report considers data and information which were available prior
to February 1994. These data and information were obtained through file searches and
data reviews; specific field investigation programs which included drilling and well
installation, water level measurements, and water quality sampling; and, for information
derived from study of the NEP site, review of progress reports regarding RD/RA

activities there.

This report is organized as follows. A summary of relevant investigatory history
and Source Area (Remedial Design/Remedial Action) RD/RA activities is contained in
Chapter 1. Chapter 2 describes the specific information and data collection activities
done since January 1992 as part of this Phase 1A investigation as well as other related
investigations. Attachment 1 provides a detailed description of the Remedial Investiga-
tion (RI) activities which have been done on the Southwest Properties. Chapter 3 pre-
sents a conceptual model of the Central Area. The conceptual model includes a

discussion of the hydrogeologic setting, contaminant distribution, and known and
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suspected past, present, and likely future sources of contamination. Chapter 4 provides
the conclusions drawn from this study and summarizes the technical basis for those

conclusions.

1.2 DESCRIPTION OF THE CENTRAL AREA AND GEOGRAPHIC SUBDIVISIONS

The Central Area Remedial Investigation/Feasibility Study (RI/FS) is directed to
Operable Unit Two (OU2) of three Operable Units planned for the Wells G & H Super-
fund Site. It provides a link between the Operable Unit One (OU1) investigations, which
address the five ROD-named Source Area Properties, and the Operable Unit Three
(OU3) investigation, the so-called "River Study", which should focus on the Aberjona
River and its sediments, tributaries, and wetlands (Decree). Altogether, the three
Operable Units were originally designed to provide, if possible, a comprehensive and
coordinated evaluation of the Wells G & H Site leading to an effective remedial strategy

for the entire Site.

The boundaries of the Central Area have changed since they were first defined
in the Wells G & H Site Record of Decision (ROD). In the negotiations which led to
entry of the Consent Decree, EPA agreed to perform a study of the Aberjona River and
its tributaries and their sediments as well as the associated wetlands to the east of the
Aberjona River. This River Study was intended to be coordinated with the Central Area
investigations (Decree). Figure 1-1 illustrates the current boundaries of the Central Area
and shows the boundaries of the Source Area Properties and the River Study area. The
Central Area includes the entire Wells G & H Site with the exception of the five ROD-
named Source Area properties and the Aberjona River, its tributaries, and their sediments
and associated wetlands on the east side of the Aberjona River. The boundaries between
the Central Area and the portions of the Wells G & H Site addressed by OU1 are the
individual Source Area Property boundaries. The theoretical division between the

Central Area and the Aberjona River system (OU3) has been defined to be the depth of

1-2 Geolrans,inc.




R

modern sediments below the Aberjona River, its tributaries, and associated wetlands to

the east (Decree).

Figure 1-2 illustrates the geographic subdivision which has been adopted for use
in describing selected portions of the Central Area. The four geographic areas are the
Central Area Aquifer, the Eastern Uplands, the Northeast Quadrant, and the Southwest
Properties. The Central Area Aquifer generally refers to the portion of the Central Area
which is underlain by permeable outwash deposits. The Eastern Uplands generally refers
to the portion of the Central Area located east of the Aberjona River and the Central
Area Aquifer. The Eastern Uplands are generally underlain by less permeable till and
bedrock. The Northeast Quadrant refers to the portion of the Eastern Uplands which is
the focus of the coordinated UniFirst/Grace ground-water remedy. The Southwest Pro-
perties refer specifically to three properties located on the western side of the Aberjona
River in the southwestern portion of the Central Area. These properties are referred to

as the Aberjona Auto Parts, Whitney Barrel, and Murphy Waste Oil properties.

Source Area Property (OU1) investigations and remediation are in progress at four
of the five ROD-named Source Area Properties including the New England Plastics,
Wildwood, UniFirst, and Grace properties. No RD/RA investigations have been done
at the fifth ROD-named Source Area Property, the Olympia Nominee Trust property.
The OUL1 investigations are relevant to the Central Area investigations because portions
of the Central Area will be within the combined capture zones of the long-term remedial

action pumping of ground water at the various Source Areas Properties.

Ground-water extraction and treatment systems have operated at the Grace and
UniFirst properties for more than 15 months. The individual recovery systems have been
designed to provide a coordinated remedy for ground-water contamination at the two
individual properties as well as what has been referred to as the Northeast Quadrant of
the Wells G & H Site (see Figure 1-2). Performance monitoring data indicate that the

coordinated remedial action is effectively dealing with contaminated ground water in the
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unconsolidated deposits and bedrock beneath the Grace property and in the bedrock
beneath the UniFirst property. Evaluations are being made to determine the effectiveness
of the UniFirst recovery system on contaminated ground water within the unconsolidated
deposits on the UniFirst property. The combined recovery systems have also established
a large capture zone which is effectively capturing contaminated ground water from off-
property areas. In addition to providing information relevant to evaluating the effective-
ness of the individual recovery systems, the extensive monitoring program for these
RD/RA activities has also provided information relevant to the Central Area investiga-
tions. This information includes water level data which are used to describe the extent
of hydraulic capture of the combined systems within the Central Area and ground-water
quality data which are used to describe the nature and extent of contamination within

portions of the Central Area.

Remedial design and remedial action investigations are currently in progress at
the New England Plastics and Wildwood Conservation Trust properties. These
investigations will ultimately lead to effective remedies for soil and ground-water
contamination at each of these two Source Area Properties. As mentioned previously,
there are no known RD/RA investigations or evaluations in progress regarding the

Olympia Nominee Trust Source Area Property.

The EPA River Study (OU3) is integral to the Central Area investigations. The
overall objectives of the River Study are to determine the nature and extent of surface
water, sediment, biota, and wetland contamination and to gather enough data to
determine the necessity for, and the extent of, any remedial actions (Ebasco, 1991).
Researchers from MIT are currently studying the fate, transport and environmental
effects of chemicals within the Aberjona River watershed. Some of the MIT Aberjona

River watershed research is currently being done within the boundaries of OU3.
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1.3 SUMMARY OF THE HISTORY OF THE ABERJONA RIVER WATERSHED
AND RELEVANT INVESTIGATIONS

The Wells G & H Site and areas of the Aberjona River basin that contribute
surface water and ground water to the Site have been studied extensively since the late
1950s. Table 1-1 includes the title or description of many of these investigations or
studies. The majority of these studies were directed to understanding and characterizing
the effects of industrialization and urbanization on surface water and ground-water quality
within the Aberjona River watershed. These studies provide information that is relevant
to understanding past sources of contamination to the Central Area as well the general

vulnerability of the Central Area Aquifer to future contamination.

The many studies have established that the industrialization of the Aberjona River
watershed has significantly affected the quality of surface water and ground water. The
following discussion first presents an overview of the industrial history of the watershed
and then summarizes the well-documented history of contamination within the watershed.
This summary of the industrial development of the Aberjona River watershed is derived
from a report prepared by Dr. Joel Tarr, a professor of industrial history at the
University of Pittsburgh. His original report was included as Appendix B of a 1987
GeoTrans report submitted to EPA on behalf of Grace. In addition, a summary of his
report was also contained in a 1989 report submitted to EPA on behalf of UniFirst
(Cherry et al., 1989).

1.3.1 Industrial Development History of the Aberjona River Watershed

The numerous studies of the Aberjona River watershed area have documented a
long history of industrialization and associated impacts on the watershed region. The
watershed upgradient of Salem Street is heavily urbanized and industrialized. It is one
of the most industrialized portions of the Upper Mystic Lake watershed. It contains the

Industri-Plex Superfund site and has historically been a source of industrial and land use
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Table 1-1. Summary of previous reports and investigations

Date

Title or Description

Comments

1958

Report on Improvements to
Water Supply of the City of
Woburn; Whitman and Howard,
Inc.

Recommended not develop-
ing public water supplies in
Aberjona River Valley
because of the presence of
industrial pollution

1963

Letter report regarding water
supply exploration in East
Woburn; Whitman and Howard,
Inc.

Pre-installation of test wells
for G & H, includes water
quality data. Nitrate
detected at 6.4 mg/L.

1964

Letter report regarding pumping
tests for well in East Woburn;
Whitman and Howard, Inc.

Pumping test at site of
Well G

1967

CDM Report to Aberjona River
Watershed Committee

Identified new pollutants,
including wastewater
overflows, chloride from
street wash and salt
stockpiles, and piggery
wastes.

1970

Aberjona River Sanitary Survey
at Wilmington, Woburn,
Winchester, and Stoneham

Investigation of drinking
water quality in Aberjona
River and its tributaries.
Identified additional
pollutant sources to the
Aberjona River including
the Woburn dump, two
barrel reclamation facilities
and other industrial
discharges.
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Table 1-1 (continued)

Date

Title or Description

Comments

1978

Report on East Side Water
Problems; Dufresne - Henry,
Inc.

Investigation of drinking
water quality problems

1980

Hydrology and Water Resources
of the Coastal Drainage Basins
of Northeastern Massachusetts
from Castle Neck River,
Ipswich, to Mystic River,
Boston; Delaney & Gay USGS
HA 589

Compilation of water
resource information
(includes Aberjona River
watershed)

1980

Preliminary Site Assessment of

Aberjona Auto Parts, 270 Salem
St., Woburn, MA; Ecology and
Environment, Inc.

Identified the use of
chlorinated solvents for
degreasing auto parts.
Solvent was reportedly
disposed of in the MDC
sewer.

1980

Preliminary Site Assessment of
Whitney Barrel Co., 256 Salem
Street, Woburn, Mass; Ecology
and Environment, Inc.

Found drums labeled for
chlorinated solvents,
pesticides, and acids.

1981

Mystic River Comprehensive
Hydrologic Study

Discussed impacts of
Aberjona River watershed
urbanization.

1982

Preliminary Investigation of
Surface Water Contamination at
the East Drainage Ditch,
Wilmington and Woburn;
Ecology and Environment, Inc.

Identified VOC contami-
nation of surface water in
the railroad drainage ditch
and several possible sources
of contamination north of
the Site. Identified East
Drainage Ditch as a likely
source of contamination to
the Aberjona River.
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- Table 1-1 (continued)

Date Title or Description Comments
1982 Chlorinated Solvent Contamina- | Identified widespread
tion of the Ground Water, East ground-water contamination
Central Woburn; Ecology and in the Aberjona River
Environment, Inc. Valley with a variety of
contaminants.
1982 Evaluation of the Hydrogeology | Compendium of hydro-
and Ground-water Quality of geologic information in the
East and North Woburn, Mass; Aberjona River Valley.
Ecology and Environment, Inc.
1983 Environmental Assessment, Report of site investigations
Woburn Industri-Plex 128 Site; regarding hazardous waste
Stauffer Chemical Company deposits.
1984 Remedial Investigation, Woburn | Report of site investigations
Industri-Plex 128 Site; Stauffer to identify hazardous waste
Chemical Company sources and evaluate
recommended remedial
actions.
1986 ROD Industri-Plex 128 NPL Soil and ground-water
Superfund Site remedies selected; multiple
source ground-water
response plan (MSGWRP)
to investigate other
contaminant sources
proposed.
1986 Wells G & H Site Remedial Investigation of ground-
Investigation Report, Part 1, water contamination in the
Woburn, MA; NUS Wells G & H Site.
1986 Wells G & H Site Remedial Summarizes soil contamina-
Investigation Report, Part 11, tion at Source Areas
Woburn, MA; Alliance identified in Part 1 of the
Technology Corp. RI.
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Table 1-1 (continued)

Date Title or Description Comments

1986 Wells G & H Wetlands Mapped and characterized
Assessment, Final Report; wetlands on the Wells G
Alliance Technology Corp. & H Site.

1987 Review of EPA Report Titled Identifies limited scope of
Wells G & H Site Remedial RI. Summarizes available
Investigation Report Part 1 information regarding
Woburn, MA; GeoTrans, Inc. sources of pollution within

the Aberjona watershed
upgradient of the Wells G
& H Site.

1987 Area of Influence and Zone of Describes 30-day pumping
Contribution to Superfund - Site | test of Wells G and H.
Wells G & H, Woburn, MA; Evaluates zones of
USGS WRI 87-4100 influence and capture of

wells G and H.

1988 Supplemental Remedial Additional investigations of
Investigation for Feasibility ground-water and soil
Study of Wells G & H Site, contamination. Identified
Wobum, MA; Ebasco Services, significant river contamina-
Inc. tion.

1988 Site Assessment Report of the Investigation of ground-
former Whitney Barrel Co. site, water and soil
256 Salem St., Woburn; GHR contamination at former
Engineering Associates Whitney Barrel site.

1989 Draft Final Feasibility Study Evaluation of remedial
Report, Wells G & H Site, action alternatives for Site.
Woburn, Massachusetts; Ebasco
Services, Inc.

1-9

e e S SR S SR 1 e o, 0

Geolrans,inc.




Table 1-1 (continued)

Date Title or Description Comments

1989 Review Comment regarding the W.R. Grace Co. review
US EPA January 1989 Draft comments regarding the
Final Feasibility Study Report, Final Supplemental RI/FS.
Wells G & H Site, Woburn,

Massachusetts; GeoTrans, Inc.

1989 Technical report on the Woburn, | UniFirst comments
Massachusetts Wells G & H regarding the Final
Site, Cherry, J.A., Johnson, Supplemental RI/FS.

J.L., Jaeger, R., ENSR, Johnson
Company, and Environmental
Medicine.

1989 Comments of Beatrice Food Beatrice Company
Company concerning USEPA comments regarding the
studies and preferred remedy Final Supplemental RI/FS.
relating to the Wells G & H
Superfund Site.

1990 Results of laboratory analyses of | Identifies contamination of
soil and ground-water samples soil and ground water with
from the Murphy Waste Oil petroleum hydrocarbons.
Property; Clean Harbors

1990 The History of Leather Industrial | Concludes that a significant
Waste Contamination in the portion of metals dis-
Aberjona watershed: A Mass charged by the leather
Balance Approach; Durant et al. | industry is still present in

the Aberjona watershed.

1990 Pre-Design Investigation, Task Interim report of
GW-1, Phase 1 Interim Report, investigations.
Industri-Plex Site; Golder
Associates
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Table 1-1 (continued)

Date

Title or Description

Comments

1991

Ground-Water/Surface Water
Investigation Plan, Phase 1 RI -
Final Report, Industri-Plex 128
Site; Roux Associates

Summary of RI results and
information to develop
remedial alternatives for
evaluation.

1991

Remedial Design Investigation
Report and Final Design, N.E.
Quadrant of the Wells G & H
Site, EPC, ENSR, and
GeoTrans, Inc.

Investigations in support of
the Remedial Design for
the N.E. Quadrant.
Includes synoptic water
quality sampling and water
level measurements of most
wells in the N.E. Quadrant.

1991

Technical Memorandum, Water
Quality Data from Selected
Central Area Wells Sampled in
August 1991, GeoTrans, Inc.

Synoptic water quality
sampling of Central Area
wells located on the East
side of the Aberjona River.

1991

Technical memorandum, multi-
level well installation elevations,
Wells G & H Site, Woburn,
MA, GeoTrans, Inc.

Evaluation of alternative
multi-level well installation
techniques.

1992

Full-scale operation of on-site
ground-water extraction and
treatment systems at UniFirst
and Grace

Monthly reports by
UniFirst and Grace
describing system
operation, hydraulic
response to pumping, and
water quality monitoring

1992

RD/RA Planning at Wildwood,
RETEC

Monthly progress reports
describing various activities
including data collection

1992

RD/RA Planning at New
England Plastics, CEI, Inc.

Monthly progress reports
describing various activities
including data collection
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Table 1-1 (continued)

Date Title or Description Comments
1992 - 1993 Drive Point and K Well -Provided ground-water
Installation and Sampling quality and elevation data

for the Eastern Uplands.

Ongoing MIT Aberjona River watershed Documents extensive
studies migration of arsenic and
chromium within the
surface water and ground
water of the Aberjona River
basin

1992 - 1993 Central Area Phase 1A Remedial | Installation of monitoring

Investigation, GeoTrans and wells; sampling and
RETEC analysis of ground-water
samples and surface water
samples
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pollution to the Aberjona River (Tarr, in GeoTrans, 1987, p. B-33). Historically docu-
mented pollution sources include industrial discharge to the Aberjona River or its
tributaries such as the East Drainage Ditch, three City of Woburn dumps located adjacent
to the Aberjona River, and underground fuel storage tanks. In essence, there are a
variety of point and non-point sources of pollution within the watershed which have

affected, and will continue to affect, the quality of water in the Central Area Aquifer.

Industrial development within the then predominantly agricultural Aberjona River
valley began primarily as a result of the construction of the Middlesex Canal in 1803
(Tarr, in GeoTrans, 1987, p. B-1). From approximately 1814 to the 1850s, the region
was dominated by leather processing and related industries. The industries were tanning
factories, shoe and boot factories, and machine shops that manufactured equipment for
these industries. By the middle 1800s, there were approximately 26 shoe and boot

factories and 21 tanning factories.

The introduction of the chemical industry to the region occurred prior to the Civil
War. Woburn Chemical Works started operation in 1853 producing chemicals for
tanning processes and dyes. By 1899, Woburn Chemical Works had been bought out by
Merrimack Chemical Corporation and had become the leading national producer of
arsenic pesticides. Industrial wastes were disposed of on-site, and many by-products
were stored in slag piles for possible future use. Merrimack Chemical was producing
many organic chemicals, including phenol, benzene, toluene, and pyric acid by 1915.
During World War I, Merrimack Chemical was involved in coal tar distillation, paint
grinding, and the production of trinitrophenol and trinitrotoluene (TNT). After 1929, the
factory was rapidly expanded to one of the largest chemical plants in the United States,

415 acres covered by 980 buildings (Cherry et al., 1989).

Concurrent with the development and expansion of the chemical industry during
the 1850s to the 1930s was a growth in the tanning and machine shop industries. The

advent of chromium tanning processes at the turn of the century enabled these industries
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to increase production levels tremendously. Again, the industrial wastes were disposed
of on site. For the Industri-Plex Site alone, reference is made to an "approximately
80-acre burial ground" which attests to the magnitude of operations of the tanning

industry and does not include other factories in the wate